aphids, up to 1 cm in length, that feed exclusively on conifers in the Cupressaceae and Pinaceae (Eastop 1972) . They are one of the most speciose of aphid genera (Remaudiè re and Remaudiè re 1997) and are particularly diverse in North America, with 154 described species (Voegtlin and Bridges 1988) . Although the European fauna has been divided into subgenera (Eastop 1972) , no attempt has been made to divide the fauna of North America except on the basis of host association. Favret and Voegtlin (2004a) showed that host-associated groups of Cinara are not monophyletic, but until a full revision of the North American fauna is undertaken, host taxonomy will continue to guide taxonomic treatments of the genus.
The taxonomy of North American Cinara is complicated, with many likely synonyms, and in dire need of revision. F. C. Hottes named 78 species of Cinara, 16 of which have since been synonymized (Voegtlin and Bridges 1988) , and Voegtlin (1976) synonymized four species Hottes had described back to back in one article (Hottes and Essig 1953) .
Hottes collected extensively on the Grand Mesa of Colorado (Russell 1971) , home to the pinyon pine, Pinus edulis Engelm. There are 14 species of Cinara recorded from P. edulis (Voegtlin and Bridges 1988) , 10 of which were described by Hottes (Hottes 1953 (Hottes , 1954b (Hottes , 1955c (Hottes , 1956a Hottes and Butler 1955) . There are only Þve species of Pinaceae that host more Cinara species than P. edulis (Voegtlin and Bridges 1988) , and the Cinara associated with them tend to be relatively polyphagous: Abies, Picea, and southeastern U.S. Pinus. In contrast, the Cinara of P. edulis are found on it and other pinyon pines exclusively. Pinyon pines constitute the Pinus subsection Cembroides and are found in semiarid habitats of the southwestern United States and Mexico. There are two principal species in the United States, P. edulis and P. monophylla Torr. & Fré m. The latter hosts a subset of four of the 14 Cinara species named from P. edulis. P. edulis grows at elevations between 825 and 2,350 m in Arizona, Utah, New Mexico, Colorado, southwestern Texas, far western Oklahoma, and in an isolated population in southern California (Elias 1980) . P. monophylla grows at elevations between 650 and 2,350 m in southern and eastern California, Nevada, southwestern Utah, and western Arizona (Elias 1980) . These two species of pinyon pine (and hence their concomitant populations of Cinara) are largely allopatric, with a few parapatric areas that also contain hybrids (Trombulak and Cody 1980, Gafney and Lanner 1987) . Because of their limited range in elevation, pinyon distribution is scattered and island-like, especially in the Great Basin (CritchÞeld and Little 1966) . Pinyons can form monocultural woodlands, but they are more often found in large stands of pinyonÐjuniper woodlands, in oakÐpinyon scrub, or in mixed stands of other pines, usually Pinus ponderosa Dougl.
The Cinara are monophyletic (Heie 1988 , Normark 2000 , and species are morphologically and biologically similar. However, the similarity between species also means that distinguishing them can be problematic. Due to the relative paucity of discontinuous characters in Cinara, morphometric data have been used for the purpose of species description and taxonomic discrimination (Foottit 1992 , Watson et al. 1999 . Discriminant factor analysis is a mathematical technique whereby many quantiÞable characters are pooled in such a way as to maximize the morphometric distance between groups. One can then add individuals to the analysis to ascertain their morphometric, and hence taxonomic, proximity to the groups. Discriminant factor analysis has been used to discriminate between aphid species (Brown and Blackman 1994) , between populations of the same species (Foottit and Mackauer 1990) , and to distinguish between holocyclic and anholocyclic aphids of the same species (Hand 1986) , and between fundatrices and apterous viviparae of the same species ). It has not been used to associate new aphid material and aphid types as a means to identiÞcation. As we began this revision of the Cinara of the pinyon pines, we expected to uncover a number of synonymies (Blackman and Eastop 1994) . We used discriminant factor analysis to measure the morphometric differences between otherwise similar species and to conÞrm taxonomic decisions made using traditional morphological means. A molecular phylogeny of the polyphyletic pinyon Cinara has recently been published . Here, we present a taxonomic revision and description of the Cinara species that are found on the pinyon pines P. edulis and P. monophylla. We do not redescribe the ovipara or male as no new material has been collected of these morphs and many of the types are in poor condition. All the species are fully Þgured and we provide a key to the apterous and alate viviparous morphs.
Although the taxonomy of the pine-feeding Cinara of the southeastern United States is in relatively good shape (Pepper and Tissot 1973) , the taxonomy of the rest of the North American fauna suffers from a paucity of museum specimens and an overabundance of names (see above). Unfortunately, many of the Cinara specimens housed in museums were not properly cleared before slide-mounting, making morphological examination, especially of types, extremely difÞcult. To begin to revise the taxonomy of the North American fauna, a large amount of collecting will be necessary, and molecular and morphological techniques will have to be used in tandem. We hope this current study serves as a model for the future revision of the North American Cinara.
Materials and Methods
Collections were made principally during the summers of 1997Ð2001, with a few collections in the 1970s and 1980s, across the full ranges of P. edulis and P. monophylla. Extra effort was made to collect at the margins of the ranges. Specimens brought back to the laboratory were cleared in a chloral phenol procedure and mounted to microscope slides in Canada balsam. Unless noted below, all specimens were deposited in the insect collection at the Illinois Natural History Survey (INHS), Champaign, IL. The data associated with these specimens are available in the insect collection database accessible at http://www.inhs. uiuc.edu. We use database catalog numbers for ma- 
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FAVRET AND VOEGTLIN: PINYON Cinaraterial discussed here, which can be used to access all the data via the Internet. We identiÞed collected specimens using keys of Hottes (1960) and Blackman and Eastop (1994) and found seven species: C. atra (Gillette & Palmer) , C. caliente Hottes, C. edulis (Wilson) , C. puerca Hottes, C. rustica Hottes, C. terminalis (Gillette & Palmer) , and C. wahtolca Hottes. Specimens of these and the other seven species, including types, were borrowed from other institutions: the University of Minnesota, Colorado State University, Utah State University, and the U.S. National Museum of Natural History (NMNH).
Measurements were made of collected and type material of pinyon-feeding Cinara. Morphological characters successfully used in previous studies (Bradley 1961 , Eastop 1972 , Foottit and Mackauer 1990 , Foottit 1992 , Favret and Voegtlin 2004b were selected, and measurements and setal counts were made using a Zidas digitizing pad under a compound microscope drawing tube or an ocular micrometer. Measurements were made of maximal lineal distance. In other words, curved structures were measured as straight lines, and projections such as the proximal muscle attachment point of the tibia were included in the measurements. Characters (Table 1) included lengths of: the whole body, from frons to tip of cauda; rostral segments 3 and 4, and BradleyÕs measure (a proxy for whole rostrum length corresponding to the sclerotized length of the stylet groove; Bradley 1961, Favret and Voegtlin 2004b) ; antennal segments 3 through 5; the femur, tibia, and Þrst and second tarsal segments of a hind leg; the longest seta on the third antennal segment, the mid-dorsal region of the metatibia, and the Þfth abdominal tergum; the siphuncular cone, front to back; and counts of accessory setae on the fourth rostral segment, the basal portion of the sixth antennal segment, the siphuncular cone, and the eighth abdominal tergite.
Because we expected to Þnd synonymies among the species of pinyon Cinara (Blackman and Eastop 1994) , we used discriminant factor analysis as a means to associate type specimens with newly collected material. Groups of C. anelia, C. atra, C. caliente, C. edulis, C. terminalis, and C. wahtolca , and individual type specimens of other species were analyzed together. If types grouped closely with one of the other species, we would have evidence of a possible synonymy. Conversely, if types were morphometrically distinct from any other species, we would have evidence of the speciesÕ validity. We used SYSTAT 10 software (SPSS Inc. 2000) to perform the discriminant factor analyses with equally weighted variables and a matrix inversion tolerance of 0.001. Some of the morphometric characters were omitted from the discriminant factor analysis if they were unavailable for type specimens or for a large number of individuals (Table 1) . The second and third canonical variables provided the greatest resolution of species, and we plotted them on twodimensional graphs.
Morphological species concepts have led to the erection of an overabundance of species and cryptic species have not been discerned. The phylogenetic species concept, however, has proven its utility (Wheeler 1999, Goldstein and DeSalle 2000) . We used genetic data to circumscribe and clarify taxonomic afÞnities of pinyon Cinara. Mitochondrial cytochrome oxidase 1 (CO-1) sequence data were acquired for 93 pinyon Cinara collections, 35 genetic haplotypes were recovered, and phylogenetic analyses were performed . One cannot use cladistic relationships alone to recognize species (Joger et al. 1998, Goldstein and DeSalle 2000) , but we made DNAbased taxonomic decisions on a case by case basis, informed by relative sequence divergence, the level of support for clades, and the relative geographic dispersion of genetic haplotypes (see species discussions).
Results and Discussion
Cinara anelia new species (Table 1; Figs. 1a, 2a, 3a, 4a, 5a, 6a, 7a, 8a, 9a) Apterous Vivipara. In life: Body dark brown to dark gray to black. Extensive wax patterning on the thorax and abdomen, which may be rubbed off, gives the aphid a mottled gray and black appearance (Fig. 1a) . Legs and antennae light to dark brown, following same patterning as slide-mounted specimen. Morphology of cleared, slide-mounted specimens: See Table 1 for anatomical measurements. Head: Frons gently rounded with long setae of moderate density. Rostrum typical, segments 1 and 2 mostly clear, with faint sclerotization pattern on segment 2, pattern becoming denser distally (Fig. 2a) . Rostral segments 3 and 4 dark (Fig. 3a) . Antenna of six segments, smooth, usually with zero to one, sometimes two, and rarely more sensoria on segment 3. Segments 1 and 2 clear, segments 3, 4, and 5 each basally light gradually darkening distally; segment 6 dark throughout (Fig. 4a) . Thorax: Pro-and mesofemora slightly darkened and solid, metafemur gradually darkening distally. Pro-and mesotibiae clear, darkened only at knee and distal end. Metatibia long, darkened at knee and on distal portion, slightly less than half the overall length (Fig. 5a ). Metatibial setation moderately dense, setae of medium length, and protruding at an angle of Ϸ45Њ (Fig. 6a ). Tarsus dark (Fig. 7a) . Abdomen: Dorsum smooth with rather dense setae of variable length. Siphunculus well-delimited and sclerotic cones dark. Sclerites of variable size on abdominal terga 6 and 7. Often also on tergum 5, and occasionally on tergum 4, these latter two usually found as aggregations of smaller sclerites (Fig. 8a) . The eighth abdominal tergites well developed and with many setae.
Alate Vivipara. As apterous vivipara except for the following (Fig. 9a) . Head: Antenna three with 5Ð10 sensoria. Pigmentation of antennal segments 3, 4, and 5, such that they are light basally, and gradually become slightly darker distally. Thorax: Metatibia darkened distally for slightly more than half its length. Rs, Cu, and A veins well developed, but M vein, twice-forked, faint and indistinct. Abdomen: Tergal sclerites (apart from eighth) absent.
Discussion. Genetic evidence shows that what has previously been considered C. wahtolca is in fact two species, C. wahtolca feeding exclusively on P. edulis and C. anelia feeding on P. monophylla: numerous collections of both species segregate into two clear and well-supported clades based on CO-1 DNA sequence data . Furthermore, the DNA sequence divergence between the two clades (2.1Ð2.4%) is generally greater than between either of them and other valid species (0.7Ð2.2%). Although sequence divergence alone is insufÞcient to delimit species (mitochondrial sequence divergence of 12.9% has been found in a single valid species of snail; Thomaz et al. 1996) , the fact that divergence was higher between C. anelia and C. wahtolca than it was between either of them and other valid species is telling. Also, the genetic distinctness of both clades is preserved despite the aphidsÕ apparent high vagility and broad geographic distribution: both clades contain haplotypes that span almost the entire geographic range of their respective hosts . The species is named for Ani Katchova.
Diagnosis. Wax patterns in life, usually present, distinguish this species from C. terminalis, a species morphologically similar when slide-mounted. The setal count on the ultimate rostral segment (segment 4, URS) is similar to C. terminalis, but the segment is slightly thicker ( Fig. 3a and h ) and BradleyÕs measure is usually longer ( Table 1 ). The metatibial hairs are also generally more dense and less erect than in C. terminalis ( Fig. 6a and h ), but longer, less dense, and more erect than in C. edulis (Fig. 6d) . Slide-mounted apterous C. anelia are best distinguished from C. terminalis by the pairs of sclerites on the dorsum of abdominal segments 6 and 7, sometimes also segment 5, and perhaps also segment 4 ( Fig. 8a and h ). No sclerites have been seen on abdominal segment 3. C. terminalis often exhibits paired sclerites on abdominal segments 6 and 7, but these are always considerably smaller than those of C. anelia, and those on 6 and 7 are often expressed as a row of scleroites.
Unfortunately, the new species is not reliably differentiated from C. wahtolca by morphological means or even discriminant functions (Figs. 11Ð17), although it is usually larger: almost all length measures are greater in C. anelia than they are in C. wahtolca (Favret and Voegtlin 2004b) . Also, C. anelia is more likely than C. wahtolca to exhibit paired sclerites on abdominal segments 4 and 5, and all paired sclerites are usually better developed in C. anelia ( Fig. 8a and h) . Finally, C. anelia often, but not always, has a greater number of setae on abdominal tergite 8. The only completely reliable means of differentiating the species is by sequencing the CO-1 gene ; GenBank accession nos. AY300205ÐAY300206, AY302041ÐAY302053), and short of that, by using host identity.
Biology. This aphid is typically found in small to large colonies on needle free or sparsely needled branches, twigs, or trunks of young P. monophylla. It can be found in mixed colonies with C. edulis or C. terminalis and is frequently attended by ants. It is found everywhere P. monophylla grows (Fig. 10a) .
Type Material Examined. 35.448Њ latitude, Ϫ118. 294Њ longitude, 26-VI-1997, C. and S. Favret; 19678 Ð19679, 19681Ð19682, 19685, 19928, CA, Tulare County, 4 .9 miles east on Sherman Pass Rd. from jxn., w/Sierra Way, 1,700-m elevation, 35.980Њ latitude, Ϫ118. 430Њ longitude, 26-VI-1997, C. and S. Favret; 19686 Ð19687, 19930 Figs. 1d, 2b, 3b, 4b, 5b, 6b, 7b, 8b, 9b) Lachnus ater Gillette and Palmer 1924: 37Ð39, plates 12Ð13, incorrect original spelling. Cinara atra (Gillette and Palmer 1931: 847Ð 848, Fig. 9 ; new synonymy. Apterous Vivipara. In life: Black and shiny, completely free of wax, with an ant-like appearance (Fig. 1d ). Siphunculus concolorous with abdominal dorsum. Appendages light to dark brown, following same pigmentation pattern as in slide-mounted specimen. Morphology of cleared, slide-mounted specimens: See Table 1 for anatomical measurements. Head: Frons gently convex, with short, moderately dense setae. Rostrum moderately long, with light pigmentation pattern along segment 2, becoming more dense distally (Fig. 2b) . Segments three and four dark (Fig. 3b) . Antenna of six segments short. Segments 1 and 2, distal tips of 3 and 4, distal half of 5, and all of 6 dark (Fig. 4b) . Antennal setae relatively short and sparse. No sensoria on segment 3. Thorax: All femora dark except for some lightening basally. Pro-and mesotibiae dark, but darkest at proximal and distal extremes. Metatibia dark at knee and for distal portion just over half the overall length (Fig. 5b) . Metatibial setae moderately long and dense, bent at an angle of 30Ð40Њ, or just under 45Њ (Fig.  6b) . Tarsus dark. Ventral setae of segment one long, often curved or hooked (Fig. 7b) . Abdomen: Dorsum smooth, with short hairs and no sclerites (Fig. 8b) . Siphunculus clearly delimited, but sometimes pale, with sparse setae. Few setae on tergite 8.
Alate Vivipara. As apterous vivipara except for following (Fig. 9b) . Head: Antenna dark except for bases of segments 3, 4, and 5. Segment 3 with 4 Ð 6 sensoria. Thorax: Metatibia lightly pigmented only on basal onethird, excluding the dark knee. Rs, Cu, and A veins well-developed, but M vein, twice-forked, faint and indistinct.
Discussion. Favret and Voegtlin (2004a) established a close genetic relationship between C. atra and C. edulis. Morphologically, the phylogenetic proximity of the species is seen in the morphology of the rostrum (Table 1; Figs. 2b, 2d, 3b, 3d) . Hottes (1960) noted that the setae on the Þrst metatarsal segments were quite long with the "terminal hairs strongly bent or hooked" (Fig. 7b) . We also have seen this in more recent collections, and although this character state is common, it is not universal.
Diagnosis. The long and curved setae of tarsal segment 1 (Fig. 7b ) usually distinguish this species from all the others. The setation of the URS (Fig. 3b) distinguishes it from all others save C. edulis. C. atra has setation on the metatibia slightly denser than in other species (Fig. 6b) , although not nearly as dense as that of C. edulis (Fig. 6d) . The abdominal dorsum of the slide-mounted specimen is free of sclerites, in contrast to all the other species save C. edulis, C. puerca, and C. tanneri, except for relatively small eighth abdominal tergites with short hairs (Fig. 8b) . C. atra can be distinguished from C. edulis in that the setae on the siphuncular cone are similar in size and shape to those on the Þfth abdominal tergum, whereas in C. edulis, the siphuncular setae are distinctly longer.
Biology. It has been found in small colonies on needle free or sparsely needled branches, twigs, or trunks of P. edulis. It is usually attended by ants. Recent collections of this species were only in New Mexico and western Arizona, but the type locality is in north central Colorado and the speciesÕs range presumably extends everywhere P. edulis grows (Fig. 10b) .
Type Material Examined. The following material is at the NMNH. Gillette and Palmer (1924) designated a type series: they labeled a "type" for each of four morphs (although they did not mention them as distinct in the description) and labeled the rest of the series as paratypes. Because no single name-bearing type has been designated, all specimens of the type series should be considered syntypes. An alate specimen on a slide with two coverslips has been subsequently labeled a lectotype; an apterous form on the same slide was labeled morphotype. However, this slide has had multiple labels glued over each other, with a bottom "paratype" label under a coverslip, corresponding to the designation by Gillette and Palmer (1924) . The types (one for each morph), as labeled by Gillette and Palmer (1924) , are on three other slides: an alate and apterous vivipara on one, an ovipara on a second, and a male on the third. To clear up confusion regarding the mislabeling of specimens and misdesignating of types, we hereby designate the apterous vivipara syntype as the true lectotype, all other types and "paratypes" becoming paralectotypes. We single out the other three types as morpholectotypes. Cinara poketa Hottes 1956c new synonymy. Discriminant factor analysis was unable to distinguish an apterous specimen of C. poketa determined by Hottes from those of C. atra (Fig. 11a) , although the C. poketa alate holotype is slightly removed from the measured specimens of C. atra (Fig. 11b) . Hottes (1956c Hottes ( , 1960 claimed that C. poketa was very close to C. atra and provided several diagnostic characters (1956c): "In nature this species is suggestive of C. atra G & P from which it may be differentiated at once by the more numerous hairs on the dorsum, the more shallow cornicles, the shorter hairs on the ventral surface of the Þrst tarsal segment, and the dull hairs on the outer margin of the tibiae." Firstly, with respect to dorsal hairs, Hottes (1956c) wrote in his original description of C. poketa, "dorsum of abdomen with comparatively few short rather spine-like hairs," and we cannot see that there is a signiÞcant difference between the number of dorsal hairs of the two species. We did not note any difference in the height of the cornicles of these two species, either, although this character is almost always distorted on a slide-mounted specimen. Without photographs of living specimens of C. poketa, a proper comparison of this character with C. atra is not possible. Furthermore, although Hottes (1956c) claimed the hairs on the Þrst tarsal segment were shorter than those on C. atra, a specimen at the NMNH determined by Hottes clearly exhibits the characteristic tarsal setae of C. atra.
In the key of Hottes (1960) , the two species are separated based solely on the size of the sclerotized portion of the siphunculus. The siphunculus in the holotype is indeed smaller than that of any alate C. atra specimens, but only marginally so. We measured the holotype siphunculus to be 0.19 mm wide, whereas our alate C. atra specimens span a range from 0.22 to 0.28 mm (Table 1 ). All other measurements of C. poketa specimens indicate that these are simply individuals on the small end of the range of C. atra sizes. All types are at the NMNH. (Table 1 Apterous Vivipara. In life: Small species with coloration similar to that of the bark on which it feeds (Hottes 1960) . Morphology of cleared, slide-mounted specimens: See Table 1 for anatomical measurements. Head: Frons gently convex, with short, sparse setae. Rostrum short, with light pigmentation pattern along segment two (Fig. 2c) . Segments 3 and 4 dark, with few setae (Fig. 3c) . Antenna of six segments short. Segments 1 and 2, distal tips of 3, 4, and 5, and all of six dark (Fig. 4c) . Antennal setae short and sparse. No sensoria on segment 3. Thorax: All femora dark except for basal one-fourth of pro-and mesofemora, and basal one-third of metafemur. Tibiae light except for knees and distal one-fourth of pro-and mesotibiae and distal one-third of metatibia (Fig.  5c ). Metatibial setae short and sparse, bent at an angle of Ϸ45Њ (Fig. 6c) . Tarsus dark (Fig. 7c) . Abdomen: Dorsum smooth, with slightly scabrous scle- rites on all segments (Fig. 8c) . Siphunculus clearly delimited and dark with sparse setae. Few setae on irregularly shaped tergite 8.
Cinara caliente Hottes
Alate Vivipara. As apterous vivipara except for following (Fig. 9c) . Thorax: Rs, Cu, and A veins welldeveloped, but M vein, twice-forked, faint and indistinct. Abdomen: No sclerotization on terga.
Discussion. This is a rarely collected and small species. All morphometric measurements are smaller than in other species and the rostrum is particularly reduced (Table 1 ; Fig. 2c ).
Diagnosis. There are usually only four or Þve URS accessory setae (Table 1; Fig. 3c ), distinguishing this species from all the others. Also, slide-mounted apterae have sclerites on all or nearly all segments of the abdomen (Fig. 8c) . The sclerites on the eighth abdominal tergum are smaller and shaped irregularly compared with other species. Biology. The few collections of this species were of small colonies on needle-free twigs of both pinyon species. Recent collections have only been in southern California, with the type locality in western Colorado (Fig. 10b) .
Type Material Examined. All types were collected by F. C. Hottes at Grand Junction, CO, on P. edulis, unless noted otherwise. Holotype at the NMNH: 15-VIII-1955. Designated (Hottes 1955c) but unlabeled morphotype at the NMNH (we added a label): 12- VIII-1955 . Allotype (17-IX-1955 ) and 21 paratype slides at the NMNH: 10 slides, 29-VII-1955; four slides 30- VII-1955; two slides, 22-VII-1955; two slides, 8-VIII-1955; two slides, 2-VIII-1955; one slide, 6-VIII-1955 . Colorado State University has six paratype slides: two slides, 12-VIII-1955; one slide each, 8-VIII-1955 , 26-IX-1955 , 10-VII-1955 and one slide, CO, Delta, 6-VIII-1955 Figs. 1b, 2d, 3d, 4d, 5d, 6d, 7d, 8d, 9d) Lachniella edulis Wilson 1919: 44 Ð 45 . Lachnus edulis (Wilson 1919); Palmer 1926: 314 Ð317, plates 27Ð28.
Cinara edulis (Wilson 1919 Fig. 11 ; new synonymy. Apterous Vivipara. In life: Large species dark brown to dark gray to black. Distinct medial abdominal wax stripe and light powdering elsewhere (Fig. 1b) , but the wax may be rubbed off. Legs and antennae are light to dark brown. Morphology of cleared, slidemounted specimens: See Table 1 for anatomical measurements. Head: Frons ßat to gently convex with short, sparse setae. Rostrum long, with moderate pigmentation pattern along segment two (Fig. 2d) . Segments 3 and 4 dark (Fig. 3d) . Antenna long. Segment 1, distal tips of 3, 4, and 5, and all of six dark (Fig. 4d) . Segment 2 sometimes lighter than 1, but generally darker than the light portions of the other segments. Antennal setae short and moderately sparse. Usually zero to one, often two, and rarely more sensoria on segment 3. Thorax: All femora lightly pigmented, with a gradual distal darkening over the entire length. Pro- and mesotibiae dark at knees, and then rather abruptly light and gradually darkening for the rest of their lengths. Metatibia dark except for light area after knee and extending for one-third of its length (Fig. 5d) . Metatibial setae generally short and quite dense, bent at an acute angle of 15Ð 40Њ (Fig. 6d ). Tarsus dark (Fig.  7d) . Abdomen: Dorsum smooth, with sclerites only on segment 7. These sclerites may be large and rectangular as to cover most of tergum 7, or reduced to small aggregations of hair-bearing scleroites (Fig. 8d) . Tergite 8 well resolved, with setae along the posterior edge only. Siphunculus usually clearly delimited and dark, but occasionally lightly pigmented or with two levels of pigmentation. Alate Vivipara. As apterous vivipara except for following (Fig. 9d) . Head: Pigmentation on antennal segments 3, 4, and 5 light basally gradually becoming much darker distally. Thorax: Pale area on metatibia reduced, sometimes faint to nonexistent. Rs, Cu, and A veins well-developed, but M vein, twice-forked, faint and indistinct. Abdomen: No sclerotization on tergum 7. Discussion. This species is most closely allied with C. atra and shares with it a similar rostral morphology (Figs. 2b and d, 3b and d) . It exhibits a great amount of variation such that Hottes named many synonyms, detailed below.
Diagnosis. C. edulis is characterized by a relatively long rostrum (Table 1; Fig. 2d ), a URS with 12Ð20 accessory setae (Table 1; Fig. 3d ), and dense, short, and nonerect setae on the relatively thick metatibiae (Fig. 6d) . This last character does show some variation, but it rarely overlaps with C. atra. The seventh abdominal tergum often has lightly pigmented patches that vary in size from almost encompassing the entire dorsal area of the segment to constituting minute scleroites (Fig. 8d) . This species can be differentiated from C. atra by the tibial setation ( Fig. 6b and  d) and by the presence of wax on the living specimen (Fig. 1b) . Also, the setae on the siphuncular cone are much longer than those on the Þfth abdominal tergum, whereas in C. atra the setae are similar in size.
Biology. C. edulis is the most commonly collected species and the Þrst described from pinyons. Its range covers the entirety of the range of both principle pinyon species (Fig. 10c) . It can be found in colonies of all sizes, some very large and composed of hundreds of individuals, on needle free areas of branches and small trunks. It has been known to cause serious damage, even killing its host (Palmer 1926 ). We also collected it on the roots of P. jeffreyi Grev. & Balf., where much of the colony had already been decimated by parasites. It is occasionally found in mixed colonies with C. anelia, C. puerca, C. tanneri (Knowlton) , C. terminalis, or C. wahtolca.
Type Material Examined. There are two type slides at the University of Minnesota: CO, Las Animas County, Trinidad, 18-VI-1911, L. C. Bragg. One contains four uncleared specimens. The other contains eight cleared specimens, seven of which are C. edulis, including one early instar, and one of which is C. wahtolca. To omit the C. wahtolca specimen from the type series, we here designate as lectotype the apterous specimen on the lower left of the slide (a slide map was added). The alate morpholectotype is the largest specimen on the left of the slide. The other Þve specimens of the species on this slide and the four on the other slide become paralectotypes.
Other Material Examined. At the INHS (Þve-digit numbers refer to INHS insect collection database, http://www.inhs.uiuc.edu), on P. cembroides, P. edulis, or hybrids of the two: 19598, 19600 Ð19601, 19991, TX, Jeff Davis County, 0.6 mile south on SR 118 from jxn. w/Spur 78, 1,829-m elevation, 30.673Њ latitude,thought it was "probably C. apacheca." This specimen also resembles C. edulis in discriminant factor analysis (Fig. 12) . Hottes and Butler (1955) compared C. apacheca to C. arizonica (Wilson) , C. curvipes (Patch), and C. schwarzii, but they did not provide a diagnosis to distinguish it from C. edulis. In his key to the Cinara of P. edulis, Hottes (1960) separated C. apacheca and C. edulis based only on the length of the hairs of metatibia, but there is a smooth gradient of hair length in C. edulis that encompasses the lengths of those of the C. apacheca types. These data indicate that C. apacheca is not distinguishable from C. edulis and is in fact its junior synonym. Types are at the NMNH.
Cinara metalica Hottes 1956a new synonymy. The original description (Hottes 1956a ) of C. metalica was of oviparae and a single male. Hottes (1960) later described a single apterous vivipara as a morphotype. The morphotype, in poor condition, is the only known vivipara of the species, although Hottes (1960) did give ranges for his measurements. There is nothing notable about the morphotype to distinguish it from any apterous vivipara of C. edulis, and the second and third canonical variables for the specimen are very close to those of specimens of C. edulis (Fig. 13) . The oviparae which comprise the type series of C. metalica also are not distinguishable from those of C. edulis. Unfortunately, the oviparous specimens of C. edulis were not cleared and are difÞcult to examine. However, neither are C. metalica oviparae distinguishable from those of C. pinona, which have been properly cleared, but which we synonymize below with C. edulis. Hottes (1960) noted that C. metalica is often found in mixed colonies with C. rustica, which is also a synonym of C. edulis (see below).
The allotype is the only known male of C. metalica, although Hottes (1960) did claim to have reared two other males. The allotype has vestigial wings, which seems to be the only character distinguishing it from males of C. edulis (again, poorly cleared) and C. pinona. Although it is possible that the vestigial nature of the male wings is an autapomorphy that could deÞne a species, we believe other explanations are more likely. For example, if collected too soon after a molt, the aphid may not have had the opportunity to strengthen its wings (although the specimen does not seem otherwise teneral). Also, Miyazaki (1987) mentions that males intermediate between alate and apterous are common in aphids. The description of a new aphid species based solely on oviparae or males is questionable. In light of the fact that the oviparous holotype and viviparous morphotype are both C. edulis, we here synonymize C. metalica and leave the vestigial wings of the male an open question. Types are at the NMNH.
Cinara pinata Hottes 1955c new synonymy. According to the original description (Hottes 1955c) , C. pinata has a very much shorter rostrum than C. pinona, its closest relative. However, we note that although C. pinata types did have a shorter BradleyÕs measure than C. pinona types, the range of rostral lengths graded smoothly from one species to the other. Also, the rostral lengths of both of these putative species are spanned completely by the range of rostrum lengths of C. edulis. In his key, Hottes (1960) separated C. pinata from C. rustica last, based solely on the angles of the hairs on the metatibia. We have observed a large amount of variation in this character within C. edulis and have established the synonymy of C. rustica and C. edulis (below).
However, in discriminant factor analysis, C. pinata types are fairly distinct from C. edulis, particularly in the third canonical variable (Figs. 14a and b) . All of that separation can be attributed to a greater number of setae on the ultimate rostral segment (URS) and the base of the sixth antennal segment (A6B) of C. pinata (apterae: URS, 19 Ð26; A6B, 17Ð24; N ϭ 12), compared with C. edulis (apterae: URS, 10 Ð22; A6B, 6 Ð16; N ϭ 145). When these two characters are removed from the analysis, the C. pinata types fall well within the cloud of C. edulis specimens (Fig. 14c and d) . Hottes (1960) also noted that "the most outstanding feature of this species is the abundance of hairs on the antennal segments," although he did not mention the rostrum. Setal counts are rarely correlated with other morphological characters, in most cases being independent of overall aphid size (Foottit and Mackauer 1990) . Favret and Voegtlin (2004b) also found that setal characters, both counts and lengths, contribute to morphometric principal components in very different ways than other characters.
In this particular case, are differences in setation alone sufÞcient for conÞrming the validity of C. pinata? Apart from the greater setation on the rostrum and antennae, all other morphological characters in C. pinata agree with those of C. edulis. C. pinata also possesses the occasional rectangular seventh tergal sclerites characteristic of C. edulis (Fig. 8d) . The types are the only known specimens of C. pinata (notwithstanding the Hottes 1960 assertion that the species is "rather common in its type locality") and all of them were taken from the same mature tree where "the branches have a yellowish bark and large scales" (Hottes 1955c (Hottes , 1960 . We consider it likely that the extra setation on the antennae and rostra of the C. pinata types is an aberration. Because the species has not been seen since its description in 1955, despite extensive recent collecting, we here consider it a synonym of C. edulis. Types are at the NMNH.
Cinara pinona Hottes 1953 new synonymy. Hottes (1953 Hottes ( , 1960 claimed that C. pinona was much smaller than C. edulis. However, the difference in size between apterae of the two species is minimal, and is not at all reßected in the Þrst (not Þgured), second or third canonical variables in discriminant factor analysis (Fig. 15) . Hottes (1960) claimed that C. pinona was "allied to C. schwarzii," but his main argument was based on size. He separated C. pinona from C. edulis based on the width of the base of the cornicle: the base of the C. edulis cornicle measured "up to 0.6 mm" and that of C. pinona"Ͻ0.4 mm." This character is closely tied to the overall size of the aphid and also shows a considerable degree of variation, not only in its objective measurement but also with regard to distortion under the pressure of a coverslip. Also, the range of siphuncular diameters of C. edulis is much greater and encompasses that of C. pinona (Table 1) . It seems that C. pinona represents small C. edulis. Types are at the NMNH.
Cinara rustica Hottes 1956a new synonymy. Favret and Voegtlin (2004a) have provided genetic evidence that C. rustica is a junior synonym of C. edulis, the former having the same CO-1 haplotype as the latter species. Although it is possible to have different species share the same DNA sequence for a particular gene, this is not known for aphid CO-1 DNA sequences. Also, Cinara that are clearly the same species can have considerable CO-1 DNA sequence divergence , so it seems highly unlikely that two separate species would share the same haplotype. Because the CO-1 haplotype for our collected C. rustica was identical to that of C. edulis , we conclude that C. rustica is a synonym of C. edulis.
Despite CO-1 genetic identity, the fact that we were able to identify some individuals as C. rustica by using the key of Hottes (1960) , morphological differentiation of some specimens does show that a fair amount of variation can exist within C. edulis. However, in discriminant factor analysis, both the types and specimens we determined as C. rustica fell squarely within or close to the cloud of C. edulis (Fig. 16 ). This fact is particularly interesting in light of the Hottes (1960) statement that: "C. rustica is a very distinct species. Specimens are easily identiÞed in the Þeld or mounted." It seems as though C. rustica is a (sometimes) recognizable morphological variant of C. edulis. Types are at the NMNH. (Table 1; Figs. 2e, 3e, 4e, 5e, 6e, 7e, 8e, 9e) Cinara puerca Hottes 1954b: 251Ð253; Hottes 1955a: 69, 71, 73; Fig. 2; Hottes 1960: 209, Fig. 10 . Apterous Vivipara. In life: Large species dark gray to black, free of wax. Morphology of cleared, slidemounted specimens: See Table 1 for anatomical measurements. Head: Frons with medial suture strongly indented, forming two convex lobes. Rostrum extremely long, with dense and dark pigmentation pattern along segment 2 (Fig. 2e) . Segments 3 and 4 very long, with many setae (Fig. 3e) . Antenna long, segments 3, 4, 5, and 6 all dark with paleness basal grading to dark distally (Fig. 4e) . Antennal setae dense. Thorax: Femora and tibiae of all legs mostly dark, with a slight lightening just distal of the knee and darkening distally (Fig. 5e ). Metatibial setae of moderate length, erect up to 80Њ (Fig. 6e) . Tarsus dark, with erect setae on segment two (Fig. 7e) . Abdomen: Dorsum smooth and clear (Fig. 8e) . Tergite 8 and subgenital plate well-resolved. Siphunculus usually poorly delimited, with sclerotic areas irregular.
Cinara puerca Hottes
Alate Vivipara. As apterous vivipara except for following (Fig. 9e) . Thorax: Wings dusky. Rs, Cu, and A veins well-developed, but M vein, twice-forked, faint, indistinct, and visible as pale lines.
Cinara terminalis (Gillette and Palmer 1924) ; Gillette and Palmer 1931: 873Ð 874, Fig. 43; Hottes 1960: 211, 213, Fig. 13; Palmer 1952 : 49 Ð50, Fig. 46. Cinara nitidula Hottes 1954b Hottes 1955a: Fig. 9; Hottes 1956b: 91Ð92; Hottes 1956c: Fig. 5; Hottes 1960: 206, Fig. 6 ; new synonymy. Apterous Vivipara. In life: Usually amber in color, sometimes shading to green. Siphunculi darker and distinct (Fig. 1c) . Thorax with some wax, especially ventrally, abdomen with little wax. Morphology of cleared, slide-mounted specimens: See Table 1 for anatomical measurements. Head: Frons broadly convex, with average setation. Rostrum typical with faint pigmentation pattern along segment two (Fig. 2g) . Segments 3 and 4 dark (Fig. 3g) . Antenna short. Segments 1 and 6 dark, 2, 3, 4, and 5 pale, small dark area on distal portion of 3, 4, and 5 (Fig. 4g) . Antennal setae moderately sparse. Thorax: Pro-and mesofemora pale, metafemur pale with slight gradual darkening distally. Tibiae mostly pale with dark knees, pro-and mesotibiae darker in distal one-fourth and metatibia darker in distal one-half (Fig. 5g) . Metatibial setae short to long, erect from 45 to 90Њ (Fig. 6g ). Tarsus dark (Fig. 7g) . Abdomen: Dorsum smooth, usually with small sclerites on segments 6 and 7, often broken into patches of scleroites (Fig. 8g) . Tergite 8 small. Siphunculus well deÞned and dark.
Alate Vivipara. As apterous vivipara except for following (Fig. 9f) . Thorax: Rs, Cu, and A veins welldeveloped, but M vein, twice-forked, faint and indistinct. Abdomen: Dorsum free of sclerites.
Discussion. The amber color of this species is distinct, but on occasion the amber color is darker than usual, and sometimes takes on a green tone. Hottes (1960) observed two forms of the species with respect to color and tibial seta length, but we note that there are enough specimens with intermediate character states as to create a smooth gradient between extremes. Favret and Voegtlin (2004a) demonstrated two geographically based clades of C. terminalis but were unable to corroborate their Þndings sufÞciently to erect a new species. Favret and Voegtlin (2004b) also showed interesting patterns of host-based morphological variation: rostrum length can be independent of overall aphid size.
Diagnosis. In life, this species is easily recognized by its amber (to green) coloration. Slide-mounted specimens of C. terminalis are sometimes difÞcult to differentiate from those of C. anelia and C. wahtolca. The small sclerites of the seventh abdominal tergum (Fig. 8g) , in contrast to the larger ones of C. anelia (Fig. 8a) and C. wahtolca (Fig. 8h) , serve to distinguish C. terminalis. However, the sclerites are reduced or absent in alatae of all three species (Figs. 9a, f, and g ). The tibial setation also may distinguish the species, as the setae of C. terminalis are generally more erect than those of C. anelia and C. wahtolca (Fig. 6a, g, and h ). However, there is enough overlap between extremes of both species to occasionally confuse them. Finally, the URS of C. terminalis is somewhat narrower than in C. anelia and C. wahtolca (Fig. 3a, g, and h ).
Biology. Adult C. terminalis are normally found singly or with young nymphs on the shoots of young trees. However, we have frequently collected the species in larger colonies of several dozen adults, and in mixed colonies with C. anelia, C. edulis, or C. wahtolca. It has been collected throughout pinyon territory, including on P. discolor Bailey & Hawksw. in southeastern Arizona (Fig. 10a) .
Type Material Examined. Gillette and Palmer (1924) simply designated a type series but labeled Þve syntypes (a type for each morph) and many paratypes. Hottes (1960) Other paralectotypes are at Colorado State University, all from P. edulis: one slide, CO, Walsenburg, 15-VI-1907, C. P. Gillette; four slides, #2896, CO, Larimer County, Owl Canyon, 25-IX-1921, C. P. Gillette; two slides, same a previous, 6-VIII-1922, one numbered 3206 collected by F. C. Hottes, the other numbered 3203 collected by F. C. Hottes and M. A. Palmer; one slide, same as previous, 13-X-1922, F. C. Hottes; one slide, same as previous, 18-X-1922; one slide, same as previous, 19-X-1922; one slide, same as previous, 27-X-1922, C. P. Gillette. One slide of specimens, #3302 collected in Owl Canyon on 24-IX-1922 by F. C. Hottes, is incorrectly labeled paratype, as it is not mentioned by Gillette and Palmer (1924) .
Other Material Examined. At the INHS (Þve-digit numbers refer to catalog numbers in the insect collection database, http://www.inhs. aggregate as well. Also, his descriptions of the wax patterns of the two species are actually similar. Hottes (1954b) does describe C. nitidula as generally being darker than C. terminalis, but we have found many instances of dark specimens of the latter species. Therefore, besides size, the only real difference we have noted between the two species is the usually larger seventh abdominal tergal sclerites in the C. nitidula types. However, this character is not entirely reliable, because some of the paratypes do have the small sclerites typical of C. terminalis. The sclerites are entirely absent from the alatae of both species. The type series of C. nitidula was collected on terminal twigs of mature trees. We believe the specimens of the type series of C. nitidula are in fact C. terminalis collected at atypical feeding locations. The fact that no known specimens of C. nitidula have been collected apart from the original types supports our position.
The one caveat to this synonymy is the apterous C. nitidula male designated as allotype (Hottes 1956b ), the C. terminalis allotype being alate (Gillette and Palmer 1924) . However, males of Cinara are fairly vagile and because the C. nitidula allotype was collected alone, we have cause to question its identity. Also, there is evidence of phenotypic plasticity with regard to the wings of male Cinara. Both C. pinata and C. rustica were described as having apterous males (Hottes 1955c (Hottes , 1960 , but the male of their senior synonym (this article), C. edulis, is described as being alate (Palmer 1926) . Furthermore, the C. edulis junior synonym C. metalica (this article) male is described as having vestigial wings (Hottes 1956a) . Bradley (1961) notes that C. lyallii Bradley has both apterous and alate males, and "both alate and apterous males can occur in one species, and an intermediate state between apterous and alate is also common" (Miyazaki 1987 ). The types are at the NMNH. (Table 1; Figs. 2h, 3h, 4h, 5h, 6h, 7h, 8h, 9g) Cinara wahtolca Hottes 1953: 155Ð157; Hottes 1954a: 90; Hottes 1955b: Fig. 4; Hottes 1956b: 91; Hottes 1956c: Fig. 6; Hottes 1960: 213, Fig. 14. Cinara wahtolca curtiwahtolca Hottes 1955b: 101Ð102;  new synonymy. Apterous Vivipara. In life: Body dark brown to dark gray to black. Extensive wax patterning on the thorax and abdomen, which may be rubbed off, gives the aphid a mottled gray and black appearance. Morphology of cleared, slide-mounted specimens: See Table 1 for anatomical measurements. Head: Frons broadly convex, with moderately long setae. Rostrum typical with faint pigmentation pattern along segment two (Fig. 2h) . Segments three and four dark (Fig. 3h) . Antenna with moderately long setae of typical density. Segments 1 and 6 and distal portion of 3, 4, and 5 dark (Fig. 4h) . Thorax: Pro-and mesofemora pale, metafemur pale with gradual darkening distally. Tibiae mostly pale with dark knees, pro-and mesotibiae darker in distal one-fourth and metatibia darker in distal one-half (Fig. 5h) . Metatibial setation moderately dense, setae of medium length, erect to an angle of Ϸ45Њ (Fig. 6h) . Tarsus dark (Fig. 7h) . Abdomen: Dorsum smooth with rather dense setae of variable length. Siphunculus well delimited and sclerotic cones dark. Sclerites of variable size on abdominal terga 6 and 7, often also on tergum 5, and occasionally on tergum 4, these latter two usually found as aggregations of smaller sclerites (Fig. 8h) . The eighth abdominal tergites well developed and usually with many setae.
Cinara wahtolca Hottes
Alate Vivipara. As apterous vivipara except for following. Head: Antenna three with six to nine sensoria. Pigmentation of antennal segments 3, 4, and 5 such that they are light basally, and gradually become slightly darker distally. Thorax: Metatibia darkened distally for slightly more than half its length. Rs, Cu, and A veins well-developed, but M vein, twice-forked, faint and indistinct. Abdomen: Tergal sclerites absent.
Discussion. See C. anelia above for discussion of both species.
Diagnosis. See C. anelia above for diagnosis of both species. GenBank accession nos. AY300202ÐAY300204, AY302035ÐAY302039.
Biology. This aphid is typically found in small to large colonies on needle free or sparsely needled branches, twigs, or trunks of young P. edulis. It presumably occurs everywhere its principal host grows and has also been collected on P. discolor in southeastern Arizona (Fig. 10a) . It is occasionally found in mixed colonies with C. edulis or C. terminalis.
Type Material Examined. All types were collected
